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ABSTRACT 

A method for the preparation of 2-acetain1clo- 
ethyl (3-trifluoromethylphenoxy) (4-chlorophenyl ) acetate 
which comprises treating H-acetaraldoethyl (4-chloropheayl )- 
haloacetate with 3-trtfluoromethylphenol or with a salt of 3-tri- 
f luoromethylphenoU The 2-acetainidoethyl (3-tr1fl uoromethylphenoxy) 
(4-chlorophenyl)-acetate thus obtained Is a hypocholesterDlemlc 
and hypoHpefflic agent which effectively reduces the con- 
centration of cholesterol^ triglycerides and other lipids In 
blood serum* 
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This Invention relates to a novel method for 
the preparation of 2-acetainidoethyT (B-trl f luoromethy 1 - 
phenoxy) ( 4- ch 1 orophenyl )a estate. 

There 1s no clear agreement about the actual 
5 role of cholesterol and triglycerides In the localization 
of ath&rosclerotic plaques but numerous studies support the 
concept that cholesterol and triglycerides play a major 
role in the pathogensis of atherosclerosis because along 
with other lipids and fibrin they accumulate In the arterial 
10 Intima and sublntlma and produce arterial corrosion. 

It is the purpose of this invention to describe 
a novel method for the preparation of 2-acetaiin1doethyl 
(3-tr1fluoroniathylphenoxy) (4-chi orophenyl )acetate which 
product has proved effective In reducing the concentration 
15 of cholesterol, triglycerides and other lipids in blood 
serum* This compound induces a significant reduction in 
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X cholesterol and triglycericie levels in serum and it 

2 achieves this result with little or no irritation to the 

3 gastrointestinal tract* 

4 According to this invention 2-'acetaiiiidoethyl 

5 (3-trif 1-aoromethylphenoxy) ( 4- chloxophenyl) acetate is 

6 obtained by treating 2-acetawidoethyl ( 4'-chlorophenyl) - 

7 haloacetate with 3'-trif iMoromethylphenol or with a 

B suitable salt of 3-trif luoromethylphenol* suitable gaits 

9 includ/a those otjtained by treating S'-trif luoxomethyljphenol 

10 with any organic or inorganic compovuid having a pH equal 

11 to or greater than 7- Typical of these are salts derived 

12 from the following basic reagents : the aXkali metal or 

13 alkaline earth metal hydroxides such as sodium hydroxide, 

14 potassium hydroxide, calcium hydroxide r magnesium hy- 

15 droacide^ and th© like, alkaline metal or alkaline earth 

16 metal carbonates or bicarbonates such as sodium carbonate, 

17 potassium carbonate, calcium carbonate, sodium bicarbonate 
IB potassium bicarbonate^ and the like, basic metal oxides 

19 such as sodium oxide, potassium oxide, caloium oxida, 

20 cadmium oxide, gold oxide, silver oxide, and the like, 

21 tertiary organic bases, for example, tertiary alkylamines 

22 such as trimethylamine^ triethylandne , pyridine, and the 

23 like, quaternary ammonium bases, for example, tri-lower 

24 alkylammonium alkoxideg such as trimathylammonium 
methoxide, triethylaitunonium ethoxide, and the like or 

26 alkali metal or alkaline earth metal alkoxidea eueh aa 

27 sodium mdthoxide, sodium athoxidd, potassium ethoxide, 

28 potassium tortiary-butoxide and the like. Alternatively, 
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1 in lieu of a salt of 3-trifluc»70inethylphenol as the 

2 reactant, the said phenol may be employed per se in the 

3 process. However » in practice^ when 3-tri£luororftathyl- 

4 phenol is employed it is txsually advantageous to cou"- 

5 duct the reaction in the presence of a base* The use 

6 of a basic reagent is not critical to the process but, 

7 in general, it does serve to promote the reaction and 

8 increase the product yield. The following equation 

9 illustrates this jnethod of preparation, i.e,, using 

10 3-trif luoroinethylphenol in the presence of base, however, 

11 it is to be nnderstood that any salt of 3-trifluoro- 

12 methylphenol, such as those defined above, or simply 

13 3-trif luoromethylphenol per se may also be employed in 

14 otherwise similar process to afford an identical product 

15 (I) ; 
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1 wherein X is halo, for example , chloxo bromo i fluoro or 

2 lodo^ ana the like and the basic; reagent (i-e-, "Base") 

3 is any organic or inorganic coiqpotind having a pH equal 

4 to or greater than 7, Thas, suitable bases include, for 

5 exanrple, any alkali metal or alkaline earth metal alkoxide^ 

6 carbonate^ bicarbonate or hydroxids such as sodiuin 

7 methoxide^ potasaium methoxide^ calcium ethoxide, sodium 
B ethoxide, sodium carbonate, potassium carbonate, calcium 
9 carbonate, sodium bicarbonate, potassium bicarbonate, 

10 sodium hydroxide, potassium hydroxide or calcium 

11 hydroxide, any suitable tertiary amine, for example, a 

12 trialkylamine auch as trimethy lamine , triethy lamina and 

13 the like, an heterocyclic amine such as pyridine or 

14 quinollna and the like, basic metal oxides such as 

15 sodium oxide, potassium oxide, calcium oxide, cadmium 

16 oxide^ gold oxide, silver oxide and the lilce or quaternary 

17 ammonium bases, for example, tri-lowar alley lammonium 

18 alkoxideo such as trimethylammonium methoxide, triethyl- 

19 ammonium athoxida and the like, 

20 The choice of a solvent ia not critical to the 

21 reaction and, in general, the proceas may ba conducted 

22 in any auitably inert medium in which the reactants are 

24 roaflonably soluble . Suitable solvents include for 

25 oxaraplo, tatrahydrofuroh/ methylene chloride or hydro- 

26 carbons of the aliphatic, acyclic and aromatic variety 

27 which are pentone, haxane< deaane, dodeoane, cyclohescane, 

28 benzene, toluene, xylene and the like or alkanols, for 
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1 example, lower alkanols such as metiianol, e1;hanol and 

2 the liXe, However, the synthesis does proceed most 

3 advantageously in hydrocarbons of the type described 

4 above and, therefore, the use of such media constitutes 

5 a preferred embodiment of this invention ► Also the 

6 process may be conducted at ambient temperatures but, 

7 in practice, the reaction is facilitated by the applica- 

8 tion of heat. In general, it is most desirable to employ 

9 temperatures in the range of from about 40 "C. up to 

10 the reflux temperature of the reaction miatture over an 

11 extended period of from about one to twenty hours. 

3-2 a»he 2racetainidoethyl (3-trif luoromathylpheno^Qf:) 

13 (4-chlorophenyl) acetate product of this invention is a 

14 cryatalllne solid i^ich may be purified by recrystalliza- 

15 tion frofti a suitable solvent or from a mixture of solvents 

16 aa, for example, by recryatallization from a lower alkanol 

17 such as methanol, ethanol or isopropanol and the like or 
le from a mixture of said aDcanols, 

1^ The 2-acetamidoethyl (4-chlorophenyl)halo- 

20 acetate, halide employed as the starting material in the 

21 prooeflfl of this invention is obtained by treating 4-chloro- 

22 phonylacetic acid (ll, infra) with an halogenating agent 

23 to afford the oorreaponding 4-chlorophenyl acetyl halide 

24 Intermediate, which intermediate is then treated with 

25 a second halogenating agent capable of substituting halogen 

26 for hydrogen on the alpha carbon of the acid halide 

27 nucleus. The (4-ohlorophanyl)halcacetyl halide thus 

2B obtained is then treated with 2-acetaiiiidoethanol in the 
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1 presence of a base such as pyridine or sodium carbonate 

2 to yield tha desired 2-acQtamidoQthyl (4~Ghlorophfinyl) - 

3 haloacetata, xn this synthesis the initial halogenation 

4 step, which results in the conversion of 4-chlbrophenyl- 

5 acetic acid (II) to ite acid halifie, may be carried out 

6 with any reagent capable of converting carboacylic acids 

7 to their corresponding acid halides. Suitable reagents 

8 thus Include, for example, the thionyl halides such ap 

9 thionyl chloride, thionyl bromide and the liJce. The 

10 4-chlorophenylaDetyl halide thus obtained may then be 

11 iflolafcBd and purified or^ as generally occurs in practice, 

12 the said 4-chlorophenylaoBtyl halide intermediate is 

13 allowed to remain in solution and the reaction mixture 

14 la treated with a second halogenating agent capable of 

15 converting the said acid halide to the desired (4-chloro- 

16 phenyl) haXoacetyl halide intarmedlate. Suitable halogenat- 

17 ing agontD which may be ueed in this step include, for 

18 oxainple, bromine and chlorine and the like* The following 

19 equation, wherein the halogenating agents employed are 

20 thionyl chloride and gaBeoue broitdne, respectively, 

21 illuatrata this method of preparation; however, it ia 

22 to be understood that any other functionally equivalent 

23 reagenta nay be oubatituted therefor in an otherwise 

24 aiwllar prooeBB to afford an Identical compound z 
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CH^-COOH ' > Cl 




II 



IXI 



1 
2 
3 
4 
S 
6 



Br-CH-CCl 



HOCHjCH^NHCCH^ 



3-L 




Base 



Br-CH-COCH^CH^NHCCH^ 




Hhe following exaji^laa illustrate the px-oceas 
of thia invention. However, the exaiupleg ^re illuHtrative 
only aiia thlB invention ahould not be conBtnied ae being 
limited thereto oince other reaction conditions and other 
functionally equivalent reagante may be aubatituted there- 
for to afford an identical 2-acetamicloethyl (3-trlf luoro- 



7 methylphenOKy) (4-chlorophenyl) acetate product. 
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1 EX^Mf LE 1 

2 2-Acetiaiiiidoethyl (3-TrifluoromBthylphenoxy) (4-Chloro- 

3 phenyl) acetate ' ^' 

4 Step A: (4-Chlorophenyl) browoacetyl Chloride 

5 4- Chlorophenylacetic acid (170 ^- , mole) 

6 and thionyl chloride (150 g, , 1.25 inole) are placed 3ji 

7 a 2-'liter flagk fitted with a Btirrer, reflux condenser 

8 and dropping funnel. The mixture is stirred and heated 
5 at reflux for two hours with stirring while bromine 

10 (160 g., 1,0 mole) is added from the dropping funnel 

11 over a three-hour period. Heating under reflux is 

12 continued for 20 hours. The volatile^ are then removed 

13 at the aspirator and dry benzene (500 ml.) is added and 

14 evaporated in vacuo. The 2.68 g. of (4-chlorophenyl)- 

15 bromoacetyl chloride thus obtained is in the form of a 

16 brown oil- 

g-tSP ^' 2-Acetainldoeithyl (4-Chlorophenyl)- 

br omo acetate 

^ solution of (4-chlorophenyl) bromoacetyl 

20 chloride (266 g. , l.o mole) in 415 ml. of ether is added 

21 to a mixture of 2-acetamidoethanol (103 g., l,o mole), 

22 dimathylformamlde (1164 ml.) and pyridine (90 ml.) at 5»c. 

23 over a 30-minute period. The reaction mixture is atirred 

24 and protected from atmospheric moieture during the 

25 addition. After stirring an additional hour at 5«^c., 

26 the reaction mixture is warmed to room temperature and 

27 allowed to stand for 16 hours. Water (2 liters) and 

2B other (1.66 liters) are added «nd the resulting aqueous 
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1 layer is separated and extractea twice with 1.66 litars 

2 of ether* The ether extracts are then combijied and 

3 dried over sodium sulfate. The ethereal eolution is 

4 concentrated, flushed with ether and the concentrate is 

5 diluted with 200 ml. of methanol. The roethanolic 

6 solution of 2-acGtamidoethYl (4-chlorophenyl)toromo- 

7 acetate thus obtained igi used directly in the next step. 

8 Step C ; 2-Acetamidpathyl (3-Trif liioroiuathyl- 

9 phenoxy) (4"'Chlorophenyl) acetate 

1^ 3-Trifliioromethylphenol C163*2 g,/l,0 mole) 

11 in 200 ml- of benzene is added to a mixture of l.O mole 

12 of sodium methoxlde in 1 liter of benzane. To this 

13 mixture is added a solution of 2-acet:amidoethyl (4- 

14 chlorophenyDbromoacetate (334.5 g., l.o mole) in 200 ml. 

15 of benzene- The reaction is heated under reflux: for 

16 15 hours and then concentrated in vacuo > Ether (4.0 

17 liters) and water (1-2 literdjare added to the residue 

18 and the organic layer is separated, washed with dilute 

19 flodlum hydroxide and water and then dried over sodium 

20 sulfate- The benzene solution is concentrated to 

21 yield 382 g. of crystalline residue, m.p. 82-89^0. Ke- 

22 arystalllzation from Isopropanol yields 254 g. of 2-acet- 

23 amidoethyl (3-trlf luoromethylphenoxy) (4-chlorophenyl) - 

24 acetate, m,p. ^S-S-DS-S^c. 

25 Upon substitution an equiXmolar amount of the 
26^ sodium Halt of 3-tri£luororasthylphenol and benzene (200 ml 

27 for the 3-triflUoxomothylphenol reactant and method of 

28 Example 1, step C and following the procedure described 
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therein there 1s thus obtained 2-3cetdnilcioethy 1 l3-trif luoro- 
methylphenoxy) {4-chlorophenyl )acetate- Recrystall izati on from 
ethanol affords substantially pure 2-acetan)i doethyl (3-tr1- 
f luoromethylphenoxy) (4-cblorophenyl )acetate, m.p. 9Z-94°C. 

EXAMPLE 2 

2-Acetaiiiidoethy1 (3-Tr1f 1 uoromethy Iphenoxy ) (4-Ciilorophenyl )- 
acetate _____-_~..„__^ - 

Step A : 4-Chlorophenylacetyl Chloride and 

(4-Chl orophenyl )bromo acetyl Chloride 

10 Thionyl chloride (13-0 g., 0.117 mole) was added to 

4-chlorophenylacetic acid (17-06 0,1 mole) and the result- 
ing mixture was stirred and brought to boiling. The mixture 
was then boiled under reflux for one-half hour and cooled to 
afford a solution of 4-chlorophenylacetyl chloride. 

Bromine (ZO.O g., 0.125 mole) was added to the cooled 
solution of 4-chlorophenylacetyl chloride and the resulting 
mixture was protected from moisture and heated at 105°C- under 
reflux for three hours. The rasulting mixture was then sub- 
jected briefly to vacuum distillation to remove low boiling 

20 fractions and three 10 cc- portions of benzene were added and 
the mixture was distilled at atmospheric pressure to afford 
(4-chlorophenyl)bromoacetyl chloride. 

Step B : Z-Acetamidoethyl (4-Chloropheny1)- 

bromoacetate 

The crude (A-chl orophenyl )bromnacetyl chloride 
obtained 1n Step A was dissolved in benzene (100 cc.) 
and to this mixture was added 11.0 g, of dried anhydrous 

i 
I 
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1 sodiron carbonate. Ten portions ot 2-acetaittidoethajiol 

2 (10.3 g.^ 0.1 mole) wae then added with stirring and 

3 cooling to moderate the resulting midly exothexxoic xe-^ 

4 action. Within IS minuteB after the addition of the 

5 laat portion of 2-acetamidoGthanDl the esterification 

6 was complete. The 2-acetainidoethyl (4-ehlorophenyl)- 

7 bromoacatate thus obtained was used directly in the 
fl next 9tep<. 

9 Step C £ 2-AGetainidoethyl (3-Trif luoromethyl- 

10 phenoxy) (4-Chlojophenyl) acetate 

11 The solution of 2-acet<iinidoethyl (4-chlorophenyl)-^ 

12 bromoacetate from step B was transferred to a separatory 

13 . funnel and washed with two 100 cc. portions of water, 

14 The flask waB then rinsed into the separatory funnel 

15 with a mixture of water (10 cc.) and benzene (10 cc*) 

16 and left wet. To this solution waa added ^ with stirring, 

17 BodiuiQ aarbonate (11*0 g») followed by the addition of 

18 S'^trifluorottathylphanol (16.2 g-)- The resulting mixture 

19 WAB heated at reflux for twenty hours and then cooled 

20 and extracted with water (100 oo«}, ioe oold 0.5 N sodium 

21 hydroxide (100 cc.)i 3% sodium bicarbonate (100 oo.) 

22 and 1% aodium chloride (100 Cc). The mixture was then 

23 »tirred briefly with sodium sulfate (10.0 g«)/ activated 

24 doaoXoacizing charcoal (1.0 g*) was added and the result*" 

25 ing mixture wad filtered and subjeoted to vacuum dis- 

26 tillation to removo benzene. The mixture was then flush- 

27 ed with two 50 cc. portions of methyleyolohexane to 

2B afford 79% crude 2-aoBtamidQethyl (3"trif luoromethylphenoxy) 
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1 (4-chlorophQnyl) acetate (32.4 g., 0,078 mole) which 

2 partially drystalllzed on stemding. Crystallization 

3 of the crude product from Isopropanol (36 oc.) yieldea 

4 a 79% recrystallization recoveir^ of 2-acetain±doethyI 

5 (3-trif luoromethylphenoxy) (4-chloropheiiyl) acetate 

6 (25,6 g- ^ 0-0617 mole), m.p. 92-94"C. 

7 Any departure from the above description 

a which conforms^ to the present invention is intended 

9 to be included within the acope of the claims. 



1 
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The embodiments of the invention in which an exclu-* 
sive property or privilege is claimed are defined as follows: 

1. A method for the preparation of 2-acetainldoethyl- 
{3-trifluoromethylphenoxy){4-ch1orophenyl)acetate which com- 
prises treating 2-acetamldoethy1 {4-chlorophenyl )haloacetatB 
with 3-trtfluoromethylphenol in the presence of a base or with 
a salt of 3-trifluoromethylphenol - 

2. The method according to Claipi 1 wherein 2^ 
acQtani1doethyl(4-chlorophenyl)bromoacetate is treated with. 3- 
trif luoromethylphenol in the presence of a base. 

3. The method according to .Claim 2 wherein the base 
is derived from an alkali metal or alkaline earth metal. 

4. The method according to Claim 3 wherein the base 
is an alkali metal alkoxide. alkali metal carbonate, alkali 
metal hydroxide or alkali metal bicarbonate* 

5. The method according to Claim 1 wherein 2- 
acatamldoethyl(4-chlorophenyl)haloacetate is treated with 3- 
trifluoromethylphenol in a hydrocarbon solvent and in the 
presence of a base selected from alkali metal alkoxide or 
alkali metal carbonate, at a temperature of from about 40**C- up 
to the reflux temperature of the reaction mixture. 

6. The method according to Claim 5 wherein the base 
Is sodium carbonate. 

7. The method according to Claim 5 wherein the 
hydrocarbon solvent Is benzene^ 

a. The method according to Claim 5 wherein the 
temperature employed is the reflux temperature of the reaction 
mixture- 

13 
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g» The method according to Claim 1 wherein 2- 
acetaniidoethyl {4-chlorophenyl )broniQacetate is treated with a 
salt of 3-trif luoromethylphenol * 

10- The method according to Claim 9 wherein the salt 
of 3-tr1fliJoroinethylphenol is an alkali metal or alkaline earth 
metal salt- 
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